Isolation of carcinoembryonic antigen N-terminal domains (N-A1) from soluble aggregates.
Carcinoembryonic antigen (CEA) was identified as a prominent tumor-associated antigen in human colorectal cancer and it is still intensively investigated. However, its physiological role remains unclear. The CEA molecule is composed of seven highly hydrophobic, immunoglobulin-like domains, six of which contain a single disulphide bridge. The production of recombinant protein containing Ig-like domains in bacterial expression systems often results in partial degradation or insolubility due to aggregation hampering the analysis of their native structure and function. Here, we present a new method of expression and purification of CEA N-terminal domains (N-A1) fused to MBP in Escherichia coli. In order to optimize the expression and purification of CEA N-A1 domains we evaluated bacteria cultivation conditions, the length of N-A1 domains, fusion systems (GST- and MBP-tag), IPTG concentrations and protein purification conditions. We have found that MBP-N-A1 fusion protein digested with TEV protease forms soluble aggregates composed of N-A1 domains and incompletely digested MBP-N-A1 fusion protein. Using 1.25 M guanidinium chloride (GdmCl) as a component of the elution buffer we were able to achieve an almost complete dissociation of the aggregates. The dissociation was monitored by circular dichroism and fluorescence measurements. The CD spectra and Ellman's assay suggest that the conformation of N-A1 domains and their disulphide bonds are correct.